Vascular smooth muscle cell NAD(P)H oxidase activity during the development of hypertension: Effect of angiotensin II and role of insulinlike growth factor-1 receptor transactivation.
We investigated whether angiotensin II (Ang II)-induced reactive oxygen species (ROS) generation is altered in vascular smooth muscle cells (VSMCs) from spontaneously hypertensive rats (SHR) during the phases of prehypertension, developing hypertension, and established hypertension and assessed the putative role of insulinlike growth factor-1 receptor (IGF-1R) in Ang II-mediated actions. The VSMCs from SHR and Wistar-Kyoto rats (WKY) aged 4 (prehypertensive), 9 (developing hypertension), and 16 (established hypertension) weeks were studied. The ROS production and NAD(P)H oxidase activation were determined by fluorescence and chemiluminescence, respectively. The role of IGF-1R was assessed with the selective inhibitor AG1024. The ROS bioavailability was manipulated with Tiron (10(-5) mol/L) and diphenylene iodonium (DPI) (10(-6) mol/L). Angiotensin II dose dependently increased ROS production in WKY and SHR at all ages. The Ang II-induced responses were greater in SHR versus WKY at 9 and 16 weeks (P < .05). The Ang II-stimulated ROS increase was greater in 9- and 16-week-old SHR versus 4-week SHR (P < .05). These effects were reduced by AG 1024. Basal NAD(P)H oxidase activity was higher in VSMCs from 9-week-old SHR versus 4-week-old rats (P < .05). Angiotensin II induced a significant increase in oxidase activity in VSMCs from 9- and 16-week-old SHR (P < .001), without influencing responses in cells from 4-week-old SHR. Pretreatment of 9- and 16-week-old SHR cells with AG1024 reduced Ang II-mediated NAD(P)H oxidase activation (P < .05). Basal and Ang II-induced NAD(P)H-driven ROS generation are enhanced in VSMCs from SHR during development of hypertension, but not in cells from prehypertensive rats. Transactivation of IGF-1R by Ang II may be important in vascular oxidative excess in the development of hypertension in SHR.